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摘   要 
 









































In cooperation with Dr.Q.Quinn Li at the Department of Botany, Miami 
University, this thesis was accomplished on the study of genome re-annotation by 
means of gene-related program, computer calculations and mathematical algorithms, 
based on the data from transcription samples of different cell model of Arabidopsis 
thaliana, which in includes four types: wild, mutant, complementary & DNA, and the 
research achievements on their Tran scripted structures, both provided by Dr. Li's 
research group. In the research field of searching new gene algorithm, algorithm for 
protein structure and function prediction, and data visualization analyses, there always 
be a interesting and challenging project to find CDS representing protein & RNA 
gene on the genome sequences, and describe the essence of enormous information 
existing in non-CDS, by searching useful information and knowledge in huge, 
incomplete, noisy, obscure & random background data. Along with the development 
of biology and bioinformatics, genes segment segmentation, as the important 
preliminary work for genes structure analyses, receives more and more attentions 
from researchers, and the higher accuracy and validity for genes segment  
segmentation are also required. While through determining the start-stop positions of 
CDS by comparing the known genome annotation, as well as the segmenting 
boundaries between intron and exon, the accuracy and validity of genes segment  
segmentation were verified by data visualization, and this is very significant for 
applications on the function of gene and the analyses of transcripts. But the 
knowledge on errors caused by unknown elements in analysis of Arabidopsis genes 
structure and choosing of optimized cut-off standard are very limited, and it is 
inefficient and takes too long time in segmenting or comparing the existing gene 
sequences, due to the intrinsic defect & noise of bio-chips, and the dispersivity, 
diversity & complexity of eukaryotic cell gene structure. So far, no article about data 
obtained after hybridizing reaction of Tiling Array chip in analysis of Arabidopsis 
genes structure, is reported officially. 
 In this thesis, the investigations on effective methods and data visualization of 
analysis of Arabidopsis genes structure were conducted by employing various 
bio-signal processing programs and mathematical algorithms. First, the pretreatments 
on enormous probed data group were done by DNA reference algorithm, combining 
Partek software, in order to adjust the sequence-dependent response of the 
oligonucleotide probes, achieve quantitative comparability of the signal between 
different probes. Then the simplification of probe data was carried out according to 
the practical situation in this paper, through section segmentation of data with SCM 
modeling constructed by dynamic algorithm. The separating points and state 
parameters in the model are obtained by using a lot of statistical methods on data 
analyses. The separating results are displayed on self-made ProbeViewer program 
through inputting the data table of probe intensity, annotation and section information 
into MySQL database，and aid biologists intuitive analysis of gene structure.   
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第一章  绪 论 
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1953 年，Watson 和 Crick 确立了碱基分子 A-T 和 C-G 的配对模型，并根据
对 DNA 分子的 X 射线衍射研究的成果,提出了著名的 DNA 双螺旋结构模型。两条
多核苷酸链走向为反向平行(antiparallel)。即一条链磷酸二脂键为 5’－3’




图 1： 每个核苷酸之间由磷二酯键相连接。 （a）通过 C-3—C-5’ (3'-5’) phosphodiester 
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